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. An open-label pilot study of 24 children who had dyslexia and whose mean age was 12 years evaluated a patented single daily supplement containing tuna fish oil (480 mg DHA, 108 mg EPA) and primrose oil over a 5-month period. (6) The authors reported that 76% of children showed significant improvement in word-chain tests (PϽ0.04), with 60% improvement in reading speed (PϽ0.01) and 23% improvement in motoric-perceptual speed (PϽ0.05) at the end of the study. Both parents and children reported improvement in speed of reading and schoolwork. Although this treatment appears promising, it would benefit from more rigorous study with a placebo control group to reduce potential bias.
Literature Review of Complementary and Alternative Medicine Therapies for Learning Disabilities
An open-label pilot study examined administration of the same supplement to 15 children who had dyspraxia over a 4-month period. (7) Motor skills using the Movement Assessment Battery for Children were measured as the primary outcome at 4 months. The authors reported statistically significant differences in all the children's movement skills. Unfortunately, in the absence of a control group, the potential for biased estimates of treatment effect is high. 
Neurofeedback
Children who have LD have higher values of theta activity on encephalography (EEG) than unaffected children, (17) and neurofeedback has been described as an "operant conditioning procedure" that allows an individual to learn to modify the electrical activity of his or her own brain. (18) Quantitative EEG evaluation attests to the heterogeneity of children who have LDs, and studies on the efficacy of neurofeedback remain sparse, needing larger sample sizes to replicate their findings. (19) A double-blind RCT evaluated neurofeedback in 10 children ages 7 to 11 years who had a diagnosis of LD. (9) Participants were assigned to either 40 45-minute biweekly neurofeedback sessions during which participants were "trained" to inhibit their brain's theta activity over 10 to 12 weeks or to placebo sessions that were comprised of similar sessions but with random and noncontingent feedback. Tests of variables of attention (TOVA) and EEG were obtained after 20 sessions and the Weschler Intelligence Scale for Children (WISC) was readministered after 6 months. The authors reported a significant improvement in WISC performance, with no corresponding significant changes in the EEG readings of the treatment group.
Nine of the 10 children from the previously mentioned cohort were subsequently followed for 2 years to examine the long-term effects of neurofeedback. (10) The authors reported a significant increase in global IQ and performance scores and a remission of LD symptoms in four of the five children who had undergone neurofeedback. In contrast, all of the children in the control group continued to exhibit LD. Further studies with larger sample sizes would be helpful.
One RCT evaluated the efficacy of 40 45-minute neurofeedback sessions given over 6 months to enhance beta activity and suppress theta activity in 18 treatmentnaïve children ages 5 to 15 years who had received a diagnosis of LD or ADD/ADHD. (11) Fifty percent of the children on a wait list acted as a control group. There was a significant improvement in IQ scores (Pϭ0.02) and parent-reported inattention (Pϭ0.04) in the children who underwent neurofeedback, but there were no differences in parent-reported oppositional behavior between groups. The authors attributed the improvement in the children's IQ scores to enhanced attention.
Chiropractic Therapies
An RCT evaluated an intervention called "sunflower therapy" (described as a integrative course of treatment that combines applied kinesiology, osteopathic manipulation, massage, herbal remedies, homeopathy, and neurolinguistic programming) administered over 15 weeks by using cognitive, literacy, and self-esteem tests in 70 children ages 6 to 13 years who had dyslexia. (12) Participants were randomized to either eight 40-minute sessions of sunflower therapy or a control group and were retested within a mean of 15.7 weeks (SD 2.3). The author found no differences between groups in cognitive or literacy tests but noted statistically significant improvements in academic self-esteem (PϽ0.001) and reading self-esteem (PϽ0.001) scores within the treatment group. We concur with the author that a control group with sham treatment to exclude placebo effects would be helpful. This study has been criticized for too short of a treatment period to detect treatment effects. (13) Applied kinesiology is a chiropractic diagnostic method that evaluates muscle function using manual muscle testing, based on the premise of a link between motor impairments and developmental delay. A case series of 157 children ages 6 to 13 years who had developmental delay syndromes, including children who had ADHD, involved psychometric testing that monitored cognitive function, including patient-or parent-reported improvements in school performance, social interaction, and sporting activities before and after chiropractic treatment. (14) The authors reported enhanced cognitive performance in this group of children based on 6.6% to 33.2% improvement between scores from psychometric tests that were administered within 5 days to 18 months after 2 to 50 chiropractic sessions. These promising results would benefit from further rigorous study, ideally including a less heterogeneous sample, a randomized control group, and blinded outcome assessment.
Music Therapy
The effect of music in enhancing reading skills of secondgrade students and students who had reading disabilities was examined in a prospective interventional study. (15) A class of eight children who had reading disability underwent a specially designed 4-week curriculum using music to target reading comprehension and vocabulary skills. The authors used two intact second-grade classes for comparison. One participated in their normal reading program as a control class and the other underwent both the music-augmented reading program and their normal reading program as a treatment class.
The authors reported significant improvements in word decoding (Pϭ0.04), word knowledge (Pϭ0.01), and reading comprehension (Pϭ0.01) in the children who had LD and attributed these findings to increased attention and more active participation because of the smaller class size. For second graders, the treatment group had significantly greater gains in word knowledge compared with the control group. The music/reading curriculum appeared to be an effective supplement to the current reading program. It would be more compelling if children who had a reading disability had been included in the control group for better assessment of the effect of music therapy in this population.
Adverse Events
Of the 11 studies included in this review, only four explicitly reported on the presence or absence of adverse events during the study. Adverse events associated with The use of gingko biloba generally has been associated with mild and transient effects, the most common being headache. Reported serious adverse effects include seizures, spontaneous bleeding, and intracerebral hemorrhage. (27)(28)(29) None of the studies (9)(10)(11) reported adverse effects during neurofeedback. However, with 20 or more sessions, reported adverse effects have included headaches, dizziness, increased irritability, moodiness, loss of attention, and hyperactivity in children who were being concomitantly treated with stimulants. (30) A systematic review on the safety of pediatric spinal manipulation identified 14 serious adverse events that resulted in hospitalization, permanent disability, or death. Others involved delayed diagnosis or inappropriate provision of chiropractic care. (31) The estimated risk of a serious adverse event is 0.13% in adults, (32) but an accurate estimate from high-quality pediatric studies is not available. (33) ACKNOWLEDGMENTS. The authors would like to acknowledge the invaluable assistance of Connie Winther and Soleil Surette in the literature search for this manuscript.
